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Policy Points:  
 The use of standardized mortality rates (SMRs) to profile hospitals presumes 
differences in preventable deaths, and at least one health system has suggested 
measuring preventable death rates of hospitals for comparison across time or in league 
tables. The influence of reliability on the optimal review number per case note or 
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 Estimates for preventable death rates using implicit case note reviews by clinicians 
are quite low, suggesting that SMRs will not work well to rank hospitals, and any 
misspecification of the risk-adjustment models will produce a high risk of 
mislabelling outliers. 
 Most studies achieve only fair to moderate reliability of the direct assessment of 
whether a death is preventable and thus it is likely that substantial numbers of reviews 
of deaths would be required to distinguish preventable from nonpreventable deaths as 
part of learning from individual cases, or for profiling hospitals.  
 Furthermore, population- and hospital system–specific data on the variation in 
preventable deaths or adverse events across the hospitals and providers to be 
compared is required in order to design a measurement procedure and the number of 
reviews needed to distinguish between the patients or hospitals.  
Context: There is interest in monitoring avoidable or preventable deaths measured directly or 
indirectly through standardized mortality rates (SMRs). While there have been numerous studies in 
recent years on adverse events, including preventable deaths, using implicit case note reviews by 
clinicians, no systemic reviews have aimed to summarize the estimates or the variations in 
methodologies used to derive these estimates. We reviewed studies that use implicit case note reviews 
to estimate the range of preventable death rates observed, the measurement characteristics of those 
estimates, and the measurement procedures used to generate them. We comment on the implications 
for monitoring SMRs and illustrate a way to calculate the number of reviews needed to establish a 
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Methods: We conducted a systematic review of the literature supplemented by a reanalysis of 
authors’ previously published and unpublished data and measurement design calculations. We 
conducted initial searches in PubMed, MEDLINE (OvidSP) and Web of Knowledge in June 2012 and 
updated them in December 2017. Eligibility criteria included studies of hospitalwide admissions from 
general and acute medical wards where preventable death rates are provided or can be estimated and 
which can provide interobserver variations. 
Results: Twenty-four studies were included from 1983 to 2017. Recent larger studies suggest 
consistently low rates of preventable deaths (interquartile range of 3.0-6.0% since 2008). Reliability 
of a single review for distinguishing between individual cases with regard to the preventability of 
death had a Kappa statistic of 0.27-0.50 for deaths and 0.24-0.76 for adverse events. A Kappa of 0.35 
would require an average of 8-17 reviews of a single case to be precise enough to have confidence in 
high stakes decisions to change care procedures or impose sanctions within a hospital as a result. No 
study estimated the variation in preventable deaths across hospitals, although we were able to 
reanalyze one study to obtain an estimate. Based on this estimate, 200-300 total case note reviews per 
hospital could be required to reliably distinguish between hospitals.  
The studies displayed considerable heterogeneity: 13/24 studies defined preventable death with a 
threshold of greater than or equal to four in a six-category Likert scale and 11/24 involved a two-stage 
screening process with nurses at the first stage and physicians at the second. Fifteen studies provided 
expert clinical review support for reviewer disagreements, advice, and quality control. A 
―generalist/internist‖ was the modal physician specialty for reviewers and they received 1-3 days of 
generic tools orientation and case note review practice. Methods did not consider the influence of 
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Conclusions: The literature provides limited information about the measurement characteristics of 
preventable deaths, suggesting that substantial numbers of reviews may be needed to create reliable 
estimates of preventable deaths at the individual or hospital level. Any operational program would 
require population-specific estimates of reliability. Preventable death rates are low, which is likely to 
make it difficult to use SMRs based on all deaths to validly profile hospitals. The literature provides 
little information to guide improvements in the measurement procedures.  
 
Keywords: Avoidable, preventable, hospital deaths, hospital mortality, systematic review, 
variation. 
Standardized mortality rates (SMRs) for hospitals are currently used as an indicator of institutional 
quality and to compare hospitals in order to identify outliers.
1
 The rationale for their use is that they 
are a proxy for excess or preventable deaths, but there are compelling arguments that any signal 
(preventable death) will be obscured by the noise (all other unavoidable deaths).
2,3
 Some 
policymakers are considering using direct measurements of preventable mortality, rather than trying 
to infer it indirectly from SMRs, as with the summary hospital-level mortality indicator (SHMI) used 
in the NHS in England.
4-7
 For example, the NHS in England has instituted a system of mandatory 
physician retrospective case record review (RCRR) of deaths in hospitals in order to establish (and 
publish) the number of preventable deaths for local Trust use and to learn from mistakes.
8,9
 A direct 
measurement of preventable death is also an obvious way to validate the widespread use of SMRs to 
measure the quality of care delivered to people prior to their death. 
However, preventable death, as well as preventable adverse events (AEs) more broadly, can 
only be directly measured by the judgement of expert clinical observers who retrospectively review 
case notes. Although no systematic review has been done for preventable deaths, such judgement-
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repeated reviews. Thus, current and future policy and research agendas that propose measuring any 
preventable AEs, and specifically preventable mortality, should push us to define, and if possible, 
improve the measurement characteristics of those estimates. Only then can we use case note review 
measurements in research to validate SMRs, to design operational systems for learning from AEs 
within hospitals, and to compare preventable deaths between hospitals, possibly augmenting or even 
replacing comparisons by means of SMRs.  
To this end, we conducted a systematic review firstly to summarize data from existing studies 
reporting avoidable deaths and the measurement characteristics of those estimates and applied these in 
order to determine the number of reviews needed to establish a reliable preventable death estimate at 
the individual or hospital level. Secondly, we summarize the heterogeneity between the measurement 
procedures used in these studies, including reviewer characteristics, selection, and training factors to 
assess whether there are potential opportunities to improve the reliability of the measurement 




We conducted an initial search in PubMed and ISI Web of Knowledge in 2010. We updated and 
supplemented this in June 2012 and December 2017 with a broader search in MEDLINE (OvidSP), 
incorporating a wider range of terms covering preventability and errors, deaths and AEs, hospitals, 
and case note reviews (Online Appendix 1). After our last search and before finalizing this 
manuscript, we were made aware of two studies that met our inclusion criteria.
10-12
 These studies are 
included in our review to ensure that our findings remain up-to-date. Reference lists of included 








Study Selection  
The inclusion criteria were studies which (a) evaluated the preventability of hospital deaths (deaths 
primarily from general and acute medical wards) or preventable AEs contributing to death from a 
hospital-wide sample or primarily from general and acute medical wards; (b) provided a quantitative 
estimate of preventability of death or allowed this to be calculated; and (c) incorporated retrospective 
case record review that elicits the reviewer’s own expert judgment, in reaching the conclusion about 
preventability. Only articles published in English were considered. Two reviewers (Gupta, Chilton, or 
Te) independently examined titles and abstracts retrieved from literature searches and selected studies 
for inclusion. Disagreements were resolved by consensus after retrieval of full-text articles and further 
discussions with a third reviewer (Chen). The review protocol was not submitted to PROSPERO as 
the review process was initiated before the establishment of PROSPERO.  
 
Data Extraction and Synthesis of Evidence 
Two reviewers (Gupta, Chen, Chilton, or Te) extracted data from the selected studies, including all 
data tabulated in Tables 1-3. The characteristics and findings of included studies were tabulated and 
summarized in a narrative form. We did not plan to pool results across studies given the underlying 
differences in settings and methods between the studies. Where data were missing, we wrote to the 
study authors and obtained details.  
 
Number of Reviewers Required for a Reliable Measurement 
Reliability describes the consistency of measurement and can be used to quantify the ability to 
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with a measurement procedure that makes multiple independent measurements and averages them. 
Most reports of the reliability of case note review give a number that describes the ability of a single 
review of any one case note to distinguish between a preventable and a non-preventable death. In 
Online Appendix 2, we describe one method that makes use of equations that allow you to calculate 
how reliability improves as the number of measurements is increased. 
These commonly reported reliability estimates, which describe the ability to distinguish 
between case notes of patients who died, can quantify the confidence with which one can act on the 
presumption that a specific avoidable death had occurred, such as by investing in a root cause analysis 
to establish proximate causes, or possibly for establishing legal liability or determining compensation 
for an individual case. However, such reliability estimates tell you nothing about determining the 
performance of different providers, such as different hospitals. A key determinant of reliability in any 
measurement is the variation across the things you want to distinguish between; thus, to distinguish 
between hospitals requires an estimate of the variation of preventable death rates across hospitals.  
No study was found to have published an estimate of this quantity despite its critical 
relevance to any policymaking with respect to preventable deaths. We were able to reanalyze data 
from one study of 22 hospitals to produce the variance estimates required to make a provisional ―best 
available‖ calculation of the optimal number of reviews per case and per hospital required to produce 
a reliable estimate of the hospital preventable death rate (see Online Appendix 2).
13
 Only one other 
study had quantified hospital variation for a more global measurement of preventable AEs that 












Article Retrieval and Inclusion 
Our electronic searches yielded 663 records after duplicates were removed (Figure 1). A citation 
search of included studies identified six additional articles. In all, 37 articles (representing 23 studies) 
were included.
10-46
 The characteristics of included studies are shown in Table 1. The study selection 
process and reasons for exclusion are summarized in Online Appendix 3. We were unable to find all 
the elements we required in the 37 published articles for any of the 23 studies. We wrote to the 




  Twelve studies
10-13,21,26-33,36,38 
focused the reviewers on an assessment of whether a death was 
preventable. Eleven studies
14-20,22-25,34,35,37,39-46 
aimed primarily to identify and evaluate whether AEs 
were preventable. These AEs could include or accompany the death of a patient. All but two studies 
were in high-income countries and conducted between 1984 and 2015. They involved a median of 20 
hospitals (IQR = 23) and 230 deaths reviewed (range 10 to 7194).  
 
Methods for Assessing Preventable Deaths and Preventable Adverse Events 
Contributing to Deaths 
The majority of the published studies did not present enough details to obtain the information required 
for this review and unpublished data were obtained by author communications. Through writing to the 
authors, we obtained additional data on 14 of the 23 studies. These are summarized in Table 2 and 
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{{TABLE 2}}  
Tools and stages of review.  A plurality of the studies (9/23) followed the method of 
the Harvard Medical Practice Study,
22
 which in turn was based on an approach called 
structured implicit physician review developed by the RAND Corporation in the 1980s.
47
 This 
measurement procedure includes an initial screening of patient notes to identify cases in which 
it is more likely that an adverse event might have occurred. The other studies provided a 
varied amount information on methodology and therefore we wrote to authors for details. 
These are summarized in Table 2 and Online Appendices 4 and 5.  
In structured implicit case note review the structured component guides the reviewer 
systematically and more or less temporally through the hospital admission, asking them to focus and 
rate specific elements of the patient’s care in sequence before making an overall judgment about the 
quality of care.
48
 The ―implicit‖ component is inherent in the summary judgements produced by the 
reviewer about the case, as well as the exercise of professional situational judgement in deciding 
whether deviations from ideal processes represent an error or are appropriate in the clinical context. 
This can be contrasted with generating a score based on a checklist where the use of any judgement is 
much more restricted. A non-structured implicit review has been found to be less reliable in 
estimating hospital quality of care, presumably owing to the less standardized approach for navigating 




In our sample, most studies used a kind of structured implicit (or criterion-based implicit) 
review pro forma. Although the details of the structured component varied, in all cases adopting 
structured implicit review, the ―structured‖ component required the reviewer to review and make 
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often asked to write explicit comments about areas of concern (as free-flow text) for each phase, and 
finally to score quality for each phase of care.  
The decision on preventability was made on a scale applying implicit judgement of the 
physician reviewers. The majority (15/23) of the studies used a six-category grading system (Likert 
scale) to classify the preventability of deaths and/or AEs.
10,14-20,22-25,32-35,37-46 
The categories were 
inevitably collapsed into a binary outcome. Deaths (and/or AEs) that were considered to have more 
than a 50/50 chance of being preventable were considered preventable in most studies. Three 
studies
11-13,31
 used a continuous scale (0-100) probability of preventability which was compared with 
the Likert scale; the 0-100 scale was found to have the same constructs and to impart comparable 
information to the Likert scale.
13
 
Only five studies noted an attempt to anonymise the patient and hospital identifiers in case-notes 
(13, 23-25, 31-33) to prevent bias during reviews. No study blinded the reviewers to the outcome in 
these samples selected on the basis of death as the outcome. 
Reviewer Selection and Training. In all studies, reviewers were external to the institutions from 
which case notes were derived to reduce internal institutional bias. For reviewer selection, seven 
studies did not have a first-stage screening process and deployed only physicians for these 
reviews.
13,14,18,19,26-29,32,33,36,44-46 
Fifteen studies used two stages; a screening process that involved 
mainly nurses at the first stage and exclusively physician reviewers at the second stage.
10,14-26,31,34,35,38-
46
 Seven studies used an experienced or supervisor reviewer physician: in six studies they settled 
disagreements between the physician reviewers
14,16-19,22-25,37,43-46
 and in one they were used for quality 
control purposes (see Table 2 and Online Appendices 4 and 5).
39-42
 
The required reviewer experience (where recorded) varied widely across the studies in both 
nurses and physicians. For physicians, regular handling of case notes, a lengthy period of clinical 
work (ie, more than 5 years of clinical/reviewing experience), postgraduate education, and 
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certified with a general preference for generalists/internists.
10,21,22,43
 The UK studies used reviewers 
from specialties across general medicine and intensive care consultants.
13,32,33,38
 Eight studies 
deployed general physicians,
11-19,22-25,37,43-46
 and in seven of these a panel of specialists was available to 
advise individual reviewers when required.
11,12,14-19,22-25,37,43-46
  
Various forms of reviewer training and support were provided. The training duration ranged 
from 1 to 3 days. Nurses and physicians had the same training in eight studies.
14-20,22-25,35,37,44-46 Eleven 
studies) were explicit about the exposure to case notes during the training.
10,13,14,18-28,36,37,44-46
 Six 
studies did not disclose reviewer training information. Where enough details were available, training 
did not define preventability, but rather offered clinicians an opportunity to understand the aims, 
merits, and some caveats (eg, hind-sight bias
51,52
) of the case note review process, to familiarize them 
with the pro forma for data extraction, and to exchange views on approaches to difficult cases after 




Estimated Preventable Mortality  
The proportion of deaths judged to be preventable depends on the cut-off threshold used in the Likert 
scale. One study chose to estimate preventability at the lowest threshold, namely any probability that 
the death could have been prevented (eg, 2 or more out of 6),
23,24
 whereas most used a threshold of 
more than 3 out of 6 or 3-4 out of 5. Preventable mortality rates as a proportion of all admissions were 
estimated between 0.07% and 4.62% (Table 3). Most reports were below 0.7%; the 2.27% reported in 
Brazil
34
 and the 4.6% in the Dubois study
26-28 
were exceptionally high. Preventability rates as a 
proportion of all deaths were estimated between 0.47% and 29%.
10-13,16-19,20-21,26,28-34,36,38,43-46,53
 The 
studies focusing more broadly on AEs varied in approach when estimating preventable deaths. Their 
approaches ranged from asking reviewers to rate whether the identified AE contributed to death, to 




This article is protected by copyright. All rights reserved. 
12 
 
estimates are more direct and consistent when considering the larger studies specifically focused on 
preventable deaths from only more recent years (2008 to 2017). These have a median preventable 
death rate of 3% with an interquartile range of 3.0-6.0% (range 0.47%-10%).  
{{Table 3}} 
The studies that evaluated preventability of any AE as a proportion of all admissions reported 




 and preventable 






Interrater Reliability (Kappa Statistic)  
The reliability of a single review assessing preventability is reported for 17 of the 23 studies.
10-13,15,18-
22,26,28,30-33,35,37,39-46 Fifteen are reported as Cohen’s Kappa, a statistic that was developed to measure 
the agreement between raters taking into consideration the agreement that occurs by chance,
55
 
although for these ordinal measures the intraclass correlation (reported for the remaining two) is 
comparable and would probably be preferred.
56,57
 The reliability for assessing the preventability of 
death is reported for nine studies with a median reliability of 0.33 and an interquartile range of 0.27-
0.45 (range 0.10-0.50). If limited to the reported reliabilities from five larger studies done in the past 
10 years (that included a median of 1,080 deaths) the reliability has a median of 0.27 (range 0.10-
0.49). A further eight studies reported the reliability for preventing an AE with a median of 0.36 and 
an interquartile range of 0.29-0.58 (range 0.21-0.76). No data were found on the effects of reviewer 
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Calculating the Optimal Number of Reviews and Reviewers Per Case Note to Estimate 
Preventable Death Per Case Note and Per Hospital 
The interquartile range of reliability reported for the ability of a single review to distinguish between 
cases with respect to whether death was preventable was 0.27 to 0.45. At a representative level of 
reliability of 0.35 for a single review, we can estimate that an average of 8 reviews per case note 
would be required to achieve a reliability of 0.8 when distinguishing between cases. Seventeen 
reviews per case would be required to achieve a reliability of 0.9, a level often recommended for 
testing with high-stakes consequences. If the reliability of a single review was as high as 0.5, then 
only 4 or 9 reviews per case note would be needed for a reliability of 0.8 or 0.9, respectively. 
However, any given operational program would have to determine the reliability of their measurement 
procedure in their population to figure out the number of cases needed to review. 
About 200 to 300 total reviews per hospital would be required to reach a reliability of 0.8 for 
distinguishing between hospitals, based on the limited evidence available about the between-hospital 
variance and other components of variance (see Online Appendix 2 for the estimates used and 
methods to project sample size). However, given 300 reviews in total, better reliability is achieved 
with more reviews per patient and fewer patients overall. Holding the total number of reviews 
constant, increasing the number of reviews per case increases reliability (eg, 10 reviews per case for 
30 cases) more than selecting more cases per hospital (150 cases per hospital with 2 reviews per case). 
A strategy of only one review per case would provide at best fair reliability (0.20-0.40) no matter how 
many total reviews were done per hospital. Figure 2 illustrates how the reliability changes as the 
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It is important to emphasize that more extensive and particularly population-specific data 
about the sources of variability in the review procedure could substantially change the projected 
number of reviews needed in either direction. In general, more heterogeneity across hospitals, more 
consistent reviewers, evaluating change over time within hospital, and a focus on relative as opposed 
to absolute probability of preventable death would result in a more modest and feasible number of 
reviews needed to produce a reliable estimate. 
 
Discussion 
We set out to review the literature on measuring preventable deaths and to determine if it would allow 
us to project how many reviews and reviewers would be required for hospitals to learn lessons from 
reviewing preventable deaths and for a hospital system to profile hospitals based on their preventable 
death rates. Secondarily, we looked at whether the literature contained any information on how the 
reliability of physician retrospective case record review to identify preventable deaths could be 
improved by refining the measurement procedure. To this end we conducted a review of studies of 
preventable hospital deaths published from 1980 to 2015.  
The first important finding is that the preventability of death was consistently low in the 
reviewed studies and remarkably consistent across the more recent large studies. After our review was 
completed ,one additional study from Norway of 1,000 deaths was published online ahead of print, 
reporting a preventable death rate of 4.2%, consistent with the interquartile range of 3-6% from the 
larger studies of the past decade that we describe (reliability was not estimated).
72
 While some studies 
did vary the probability thresholds and Likert scale anchors for defining preventability as described 
earlier, most studies used a similar operational definition of more than a 50/50 chance on balance of 
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representative the deaths reviewed were for many studies, as well as the heterogeneity of the 
measurement procedures employed made it impossible in our mind to develop a generalizable 
summary estimate.  
Nevertheless, a low prevalence of preventable death should substantially heighten concern 
about using SMRs calculated from discharge data to profile hospitals. If 95% of deaths are 
nonpreventable, detection of outlier hospitals has an extremely low positive predictive value
3
 and any 
misspecification of risk adjustment models will also necessarily introduce substantial bias in any 
judgement using SMRs about which hospitals have higher or lower rates of preventable deaths.  
 
Another important finding is the lack of any published estimates in the literature of how much 
variation there is in preventable death rates across hospitals. Without this it is impossible to estimate 
the reliability for distinguishing between hospitals with respect to their preventable death rates or to 
design an operational program to do so. Using direct measurement, we estimated that as many as 300 
or more total reviews could be required per hospital to distinguish between hospitals in a league table 
with high stakes relegation and promotion consequences. Additionally, holding the total number of 
reviews per hospital constant, the optimal number of cases per hospital and reviews per case would 
require trade-offs to ensure the maximum generalizability and precision. 
Furthermore, recall that the explicit purpose of comparing SMRs is to identify differences in 
preventable or avoidable death rates for which the SMR is just a proxy. The only study to look at this 
found little correlation between SMRs and preventable deaths across hospitals.
71
 If it is found more 
broadly that the rates are not correlated, or that the variation in SMRs across hospitals is substantially 
larger than the variation in preventable death rates as directly measured, it would add substantial 
support to the concerns voiced by a number of critics that SMRs are measuring something else, most 
likely unmeasured case-mix differences. Yet, profiling hospitals based on SMRs remains ubiquitous 
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of this critical piece of information that could further support or call into question the validity of 
SMRs.  
The literature does provide more data about the reliability of a single measurement to 
distinguish individual cases with respect to whether a preventable death or preventable adverse event 
more generally occurred. This reliability estimate is relevant for quality reviews of sentinel cases by 
hospitals to learn from possible mistakes or for reviews by licensing boards or for cases subject to 
litigation. It is clear that high reliability is desirable before possible sanctions or major changes in 
work flows or procedures are contemplated on the basis of a judgement that a preventable death has 
occurred. For a typical reliability of 0.35 from the fairly wide range observed, between 8 to 17 
reviewers could be required to reliably distinguish between patients with respect to whether a 
preventable death occurred. This is far larger than is commonly used for credentialing, legal cases, 
and sentinel case and root cause analysis reviews. 
However, providing these specific calculations as examples should not obscure the more 
important point that different measurement questions and different patient and hospital populations 
will each require their own estimates of reliability. These reliability estimates can then in turn be used 
to develop question and population-specific calculations of the number of reviewers and reviews per 
record required so that an estimate with the required precision can be obtained. The numbers may 
vary substantially based on the setting and question. 
We also summarise variation in the measurement procedures across studies (Online Appendix 
5). We provide previously unpublished and summary data about many aspects of the procedures used 
as it was often not reported in the published papers. While the assessment methods had areas in 
common across the studies, on the whole they were quite heterogeneous. We found no empirical 
assessment of how single vs two-stage assessments, pro forma tools, reviewer selection or training, 
reviewer characteristics, and environmental influences effect consistency of measurement. Formal 
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procedures could be built into an operational program to facilitate improvements in the reliability of 
measurement. Details of these criteria and methodological issues as related to existing literature are 
discussed in Online Appendix 5.  
Finally, It is worth reiterating that the structured implicit case note review method was 
originally designed to measure quality, not preventable death, and has a large literature describing its 
use for this purpose.
58
 We should perhaps abandon attempts to measure the absolute proportion of 
deaths that are preventable as an impossible quest.
13
 Physicians are not good at estimating prognostic 
survival probabilities much less the even more challenging counterfactual probabilities such as ―what 
is the probability of survival if an event had not occurred,‖ which raises concern about the validity of 
such estimates.
59-61
 Rather, structured implicit review could be used to directly measure the quality of 
care in the period before a patient’s death, in keeping with how these methods were originally 
designed when developed 30-50 years ago.
47,62-64
 This might be particularly useful if it was 
successfully demonstrated that quality problems were more common in those who eventually died 
during a hospitalization than in randomly selected cases. 
The systematic review component of this study has several limitations. Because of practical 
reasons, we excluded studies not published in English. We found a large variation in the reported 
preventable mortality, but with only a limited number of studies we are unable to confirm the exact 
source of the observed heterogeneity. We have focused on overall hospital mortality and acute general 
medicine cases in this review. 
Conclusions 
Based on available information, preventable deaths comprise a relatively small fraction of all deaths, 
raising concerns about the feasibility of using SMRs as a proxy for preventable deaths. Structured 
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reviews are needed either to allow for learning from individual cases or to compare hospitals. 
Furthermore, there is a critical lack of any reported estimates of hospital variance in preventable death 
rates which is required to design systems in a responsible way that profile hospitals based on 
preventable death rates, whether measured directly or indirectly. There is little evidence on factors 
that affect the consistency of case note reviews other than reviewer experience and agreement 
between reviewers remain fair to moderate.  
Any operational system assessing hospital quality around deaths will need to invest in a 
substantial ongoing effort to quantify the variation across hospitals and reviewers, although the cost of 
this would still be small relative to the cost of the operational system itself. It is also important to 
evaluate how the selection and training of the reviewers and measurement procedures can make the 
reliability more consistent (see Online Appendix 5 for an expanded discussion).
65
 Attempting to 
measure preventable deaths on an absolute scale would require engagement with the behavioral 
science and cognitive psychology literature, pertinent to human and system-wide errors
66
 in health 
care,
67
 that best locate the bounded rationality of human decision-making,
68
 and the biases that plague 
it.
69,70
 However, whether measuring preventable deaths, or quality more generally as we would 
recommend, those who want to profile providers must recognize that no program can be designed to 
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Figure 2: Reliability for Up To 300 Reviews per Hospital  
 
 
Table 1. Characteristics of Included Studies and Methods Used for Assessing the Preventability of 
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 Scale of degree of preventability. This tends to range from ―6, (virtually) certain evidence of 








 We have reversed the scale to facilitate comparisons with other studies. The original scale ranged 
from 1, (definitely) preventable death to 4, (definitely not) preventable death. Cases with a grade of 2 
or lower (probably or definitely), on the original scale, were considered as preventable. 
c
 For cerebrovascular accident, myocardial infarction and pneumonia, respectively. 
d
 We have reversed the scale to facilitate comparisons with other studies. The original scale ranged 
from 1, (definitely) preventable death to 5, (definitely not) preventable death. Cases with a grade of 2 
or lower (probably or definitely), on the original scale, were considered as preventable. 
e
 ―In your judgment, is there some evidence that the patient’s death was avoidable if the problem/s in 
health care had not occurred?‖ 
f





Table 2. Summary of Study Processes and Review Methods 
Category No. References 
Inclusion of a screening 
stage 
No screening stage 4 32, 33, 36, 37 
Yes (16-18), criteria 15 10, 14-26, 31, 34, 35, 38-46 
Trigger tool 4 15, 26, 34, 38 
Scale used for implicit 
judgement 
Binary 0  
4 point Likert 2 21, 26 
5 point Likert 3 13, 31, 36 
6 point Likert 16 10, 14-20, 22-25, 32-46 
Continuous 2 11-13 
Reviewer screening 
stage 1 
Physician 7 13, 14, 18, 19, 27-29, 32, 33, 36, 44-46 
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Pharmacist 1 38 
Reviewer review stage 2 Physician expert Advice 
available 
15 14-25, 27, 28, 34-46 
Pharmacist support 0  
Nurse support 0  
Duration of expert 
advice 
Indefinite duration 3 10, 33, 36 
Temporary duration 3 16, 17, 21, 23-25 
No stated duration 2 13, 33 
Reviewer affiliations External to the institution 
being reviewed 
20  10-26, 31-35, 37-46
a
 
Internal 2 21, 36* 
Hospital anonymization Undertaken 5 13, 23-25, 31-33 
NOT undertaken 17 10-12, 14-22, 26-28, 34-46 
Clinical experience of 
physicians 
< 5 years 0  
5-10 years 4 11, 12, 15-17, 20 
> 10 years 7 21, 32-34, 36, 37, 43 
Previous experience not 
mentioned 
2 10, 39-42 
No mention of experience 5 22-28, 35 
Speciality of physicians General medicine/internal 
medicine (alone) 
13 10, 15-17, 20-25, 32, 34, 35, 37, 38, 43 
Internal medicine and 
specialists 
9 11-14, 18, 19, 21, 26, 31, 33, 36, 39-42, 
44-46 













Executive board 2 16, 17, 37 
Information not available 6 20, 21, 23-28, 39-42 
Physician reviewer 
Training duration 
≤ 1 day 7 14, 18, 19, 21, 23-25, 27, 28, 32, 33, 38, 
44-46 
1-3 days 7 13, 20, 31, 34, 36, 39-43 
≥ 3 days 3 16, 17, 35, 37 
Not stated 4 10-12, 15, 26 
Training content Case note Exposure 12 10, 13, 14, 18-28, 31, 36, 37, 44-46 
Specialist advice Provided 8 14, 16-19, 21, 23-25, 27, 28, 31, 32, 36, 
44-46 
Absence of preventability 
definition 
18 10, 13-20, 22-26, 31-35, 37-46 
Familiarity with study 
tools 
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Abbreviations: NA, not assessed; NR, not reported. 
a
 Causation score is the score given to the likelihood of the adverse event being caused by medical 
care/management. A causation score of  2 out of 6 corresponds to ―at least slight to modest evidence 
of management causation‖; a causation score of  4 out of 6 corresponds to ―management causation 








 A preventability score of  2 out of 6 corresponds to ―at least slight to modest evidence of 
preventability‖; a preventability score of  4 out of 6 corresponds to ―preventability more than likely 
– more than 50/50.‖ 
c 
We have reversed the scale to facilitate comparisons with other studies. The original scale ranged 
from 1, (definitely) preventable death to 4, (definitely not) preventable death. Cases with a grade of 2 
or lower (probably or definitely), on the original scale, were considered as preventable. 
d
 Pairs were matched across high observed-to-expected mortality (OTEM) and low OTEM Veteran 
affairs hospitals 
e
 This indicator is for deaths considered with a high level of preventability. 
f
 Figures are taken from direct author response rather than published data. 
g
 Of 255 patients with iatrogenic adverse events, 106 had > 50% probability of preventability. 
h
Adjusted for sampling frame. 
i
 Associated with preventable AE. 
j
 ―Was the patient’s death due to problems in the healthcare or did problems in healthcare contribute 
to the death?‖ 
k
 ―In your judgment, is there some evidence that the patient’s death was avoidable if the problem/s in 
health care had not occurred?‖ 
l 
Multiple reviews were undertaken with the case notes. 
m
  50% probability of membership in the ―possibly preventable‖ class. 
 
